Differential apoptotic response to the proteasome inhibitor Bortezomib [VELCADE, PS-341] in Bax-deficient and p21-deficient colon cancer cells.
Targeting the ubiquitin-proteasome pathway has emerged as a promising approach for treating cancer. Bortezomib (VELCADE, formerly known as PS-341), a potent and reversible proteasome inhibitor, is being evaluated in clinical trials for treating multiple myeloma, and various other types of hematologic and solid tumors. Proteasome inhibitors are known to induce apoptosis in human cancer cells. Nevertheless, the mechanisms of apoptosis induced by proteasome inhibitors remain unclear. In this study, we investigated the role of p53 and its downstream targets in bortezomib-induced apoptosis in HCT116 human colon cancer cells. We demonstrated that bortezomib induced p53, and activated its downstream genes p21, PUMA and Bax in a p53-dependent fashion. However, apoptotic response to bortezomib was not affected by the deletion of p53. Surprisingly, we found that bortezomib-induced apoptosis was markedly enhanced in the p21-knockout cells, while significantly decreased in the BAX-knockout cells. Furthermore, in the cells deficient for both Bax and p21, apoptosis was restored to the level in the parental or the p53-deficient cells. The opposite effects of Bax and p21 were unrelated to the extent of proteasome inhibition, and were also observed in cells treated with different proteasome inhibitors. These results indicate that p53 downstream targets can collectively modulate apoptotic response to bortezomib and other proteasome inhibitors.